Modifications of the lipidic and humic acid-like fractions from two organic wastes (city refuse and aerobic sewage sludge) before and after a composting process were studied. Although the qualitative composition of the lipidic fractions before and after composting was nearly identical, some quantitative differences were observed. Data from elemental and functional group analysis and FTIR spectra of the humic acid-like fractions showed a slight increase of the aromatic compounds during the composting process. GC-MS studies of the products of the persulfate and permanganate oxidation of the humic acid-like fractions have not been useful to show changes in them.
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SUMMARY
Modifications of the lipidic and humic acid-like fractions from two organic wastes (city refuse and aerobic sewage sludge) before and after a composting process were studied. Although the qualitative composition of the lipidic fractions before and after composting was nearly identical, some quantitative differences were observed. Data from elemental and functional group analysis and FTIR spectra of the humic acid-like fractions showed a slight increase of the aromatic compounds during the composting process. GC-MS studies of the products of the persulfate and permanganate oxidation of the humic acid-like fractions have not been useful to show changes in them.
I NTRODUCTI ON
Applications of different organic amendments to crop land has been a common practice in agriculture for a long time. These organic amendments cannot be substituted by inorganic fertilizers and nowadays the important role of the organic matter in soil formation, soil fertility and crop production has been widely established (refs. l-2).The intensive cultivation practices facilitate rapid degradation of organic matter. Hence it is necessary to use increasing amounts of organic fertilizer to mantain or to improve soil fertility.
Organic wastes such as sewage sludges or city refuse can be used for applications in agriculture or horticulture if they have been composted to avoid toxicity problems caused by not stabilized inorganic and organic constituents. These problems appear when raw wastes or compost with a low degree of maturity are used (refs. 3-4) .
into account the short transformation process undergone by the compost, one can suppose that this fraction will not be identical to that of the soil and will be mainly composed of low humified compounds.
The objective of this paper is to determine the effect of the composting and maturation process on the lipidic and humic fractions from two different organic refuses, characterizing these fractions before and after a composting and maturation process.
MATERIALS AND METHODS
A city refuse (CR) and an aerobic sewage sludge mixed with grape debris (S-GD) in the ratio 3/I (on the basis of their organic carbon content) were used in this study. 
Analytical methods
The lipidic fraction was extracted from the composts with petroleum ether in a Soxhlet and the extract eluted through a silicagel column with pentane and methylene chloride successively. The two fractions eluted were studied by GC-MS.
The humic substances were extracted shaking the lipid free compost samples for 24 h with 0.I M Na4P2o 7 at pH 9.8. The extracts were centrifuged at 13,200 g and the supernatant acidified to pH 2 with H2SO 4. The humic fraction precipitated was separated by centrifugation, and its mineral content reduced by treatment with HCI-HF (I:I) 5 %. The humic fractions were finally dialyzed until a negative Na ÷, K + and CI-test was obtained and then freeze-dried. These fractions were characterized by elemental and functional group analysis, FTIR spectra and GC-MS study.
Elemental analysis of the humic substances was performed by gas chromatography on a C H N Hewlett-Packard 185 microanalyser. Oxygen plus sulfur was calculated by difference. to 270°C at a rate of 6°C/min. HeliUm at a flow rate of l ml/min was used as carrier gas. The ionizing voltage of the MS was 70 eV.
RESULTS AND DISCUSSION

Characterization of the lipidic fraction
As shown in Table l , more thant 50 % of the lipidic fraction was lost during the composting and maturation process. These losses were higher in the city refuse compost than in the sludge compost although the latter had higher lipid content. Gas chromatograms of the pentane soluble lipids of raw and mature S-GD and CR composts (Fig. l) showed that the qualitative composition of all these lipidic fractions was nearly identical. They presented alkanes series ranging from Cl4 to C38 with maxima at Cl7 and Cl8 in both raw and mature S-GD compost lipidic fraction ( Fig. la and Ib), and at C22, C23 and C24 and Cl6, Cl7 and Cl8 in raw and mature CR compost lipidic fraction, respectively. Nevertheless quantitative differences could be observed due to the composting process. So, the lipidic fractions from mature compost showed an increase of the lower molecular weight alkanes (Cl4 to Cl8) and a decrease of the Cl9 to C38 alkanes. The homologs ranging from Cl9 to C38 ( Since it has been observed, as noted above, that during the composting and maturation process of the two organic wastes studied, a degradation of the Cl9 to C38 alkanes and an increase of lower molecular weight alkanes occur, it might be thought that this kind of change could be an index of a certain grade of maturation.
The chromatograms of the raw and mature S-GD and CR compost lipidic fractions eluted with methylene chloride were nearly identical. Fi 9. 2 shows as indicative the chromatograms of the lipidic fraction of the raw and mature CR compost. These lipidic fractions consisted mainly of fatty acids, low molecular weight ketones (Cl4 to Cl9) and phthalates ( Table 2 ). These ketones could have been formed "in situ" by the microbial degradation of alkanes, which would be in agreement with the alkane quantitative loss observed in the lipidic fraction during the composting process. The existence of phthalates may be attributed to the contamination of sludge and city refuse by plastic materials. As shown in Table 3 , during the composting and maturation process the atomic H/C ratio of humic fraction from the S-GD compost decreased, which might be related to a higher aromaticity of this fraction of the mature compost as compared to that of the raw compost. Nevertheless this decrease was not observed in the humic fraction of the mature CR compost. Both the elemental and functional analysis values fall into the wide range of values found for soil humic acids (refs. 12-13). However, taking into account the short transformation process undergone by these materials as compared to the soil organic matter, it is not probable that these humic fractions are similar to those of the soil. S-GD = sewage sludge -grape debris mixture (3/I on the basis of their organic content); CR = city refuse.
The humic acid-like fractions from the mature composts had higher carboxyl and carbonyl groups content and lower phenolic OH group content than those from the raw composts. Although the increase of carboxyl group reflects the existence of an oxidation process which is characteristic of the humification process, the decrease of the phenolic group content in the humic fraction of the mature composts does not support the theory of an increase of the humification during composting. Table 4 show the FTIR spectra and the main observed infrared bands of the humic acid-like fractions studied. The spectrum of the humic acid from the mature S-GD compost showed a reduction of the bands assigned to aliphatic C-H stretch (2975-2825 cm -l) and polyols and carbohydrates (I170-1300 cm -l) as compared to the spectrum of the humic fraction from the raw compost.. This suggests that the mature compost posseses a higher humification degree. In the case of the CR compost, only a reduction of the band attributed to carbohydrates and polyols was observed.
The percentage of material removed by persulfate accounted for about 50 % of the humic fractions of the two raw composts and 40% and 45% of those of the S-GD and CR mature composts, respectively. This behaviour might be expected because during the composting and maturation process the more easily degradable organic constituents are decomposed.
The chromatograms of the products of the oxidation with persulfate of the humic fraction from the four composts studied were similar. Major products identified were phthalates, straight chain fatty acids (Cl2 to C18), ~-hydroxyacids, straight chain fatty diacids ~ and benzenedicarboxylic acids (Table 5 ). Since lipids had been extracted from these humic substances, it can be supposed that fatty acids which appeared in the oxidation products were bonded to these humic substances. The dicarboxylic acids were presumed to be derived from oxidation of C=C linkages.
TABLE 5
Compound identified as persulfate and permanganate oxidation products of the humic acid-like fraction from the taws and mature S-GD and CR composts..
Compounds Persulfate Permanganate
Monocarboxylic fatty acids Cl2 -Cl8 were aliphatic dicarboxylic acids (C 5 to C12), probably derived from the aliphatic part of the humic structure, straight chain fatty acids (C9), )hthalates, benzoic acid, and probably some branched dicarboxylic acids as ~ell as traces of di and tri-benzenecarboxylic acids ( Table 5 ). The ~-hydroxyacids isolated in the products of the persulfate oxidation were not observed probably because they were oxidized to diacid by the permanganate.
These oxidative degradation methods did not demonstrate any difference between the humic fractions from the raw and mature compost.
CONCLUSI ONS
There was a degradation of lipids during composting and maturation process which was more intense in the CR compost than in the S-GD compost. Lipidic fractions did not show qualitative changes due to composting.
However quantitative differences could be observed between the lipidic fractions from raw and mature compost, mainly in the high molecular weight alkanes series.
Elemental analysis and FTIR spectra showed that the humic acid-like fraction of the compost studied had a clear aliphatic character corresponding to a newly formed humic substance. During composting, a slight increase of the proportion of aromatic compounds as well as an increase of the carboxyl and carbonyl group content and degradation of carbohydrates were observed. In the humic fraction from mature S-GD compost degradation of N-compounds (amides) was also observed.
Gas chromatograms of the products of the persulfate and permanganate oxidation of the humic fractions from the four compost studied did not show differences due to composting, probably because these methods might be too drastic for the study of low transformed materials.
